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Description 

Device for Adjusting a Camshaft of an 
Internal Combustion Engine of a Motor 

Vehicle 

Background of Invention 
[0001] i. Field of the Invention. 

[0002] The invention relates to a device for adjusting a camshaft 
of an internal combustion engine of a motor vehicle, 
wherein the device comprises a stator and a rotor that is 
rotatable relative to the stator and is connected fixedly to 
the camshaft. At least one drive wheel is provided that is 
fixedly connected to the rotor. 

[0003] 2. Description of the Related Art. 

[0004] a known adjusting device (Fig. 2) comprises a stator 1 

surrounding a rotor 4. The rotor 4 is fixedly connected to 
a camshaft 5 so as to rotate with the camshaft. Moreover, 
a drive wheel 30 that is embodied as a chain wheel is 
mounted on the rotor 4. The rotor 4 has a collar 4a for re- 



ceiving the drive wheel 30. This collar 4a projects axially 
past the end face of the rotor. The manufacture of the 
collar 4a is complex and expensive because it must be 
produced by turning. For aligning the drive wheel 30 rela- 
tive to the stator 1, centering or positioning elements 34 
are provided that engage bores in the drive wheel 30 and 
the stator 1. The manufacture of these centering bores is 

also complex and expensive. 
Summary of Invention 

[0005] it is an object of the present invention to provide a device 
of the aforementioned kind that can be produced simply 
and inexpensively. 

[0006] | n accordance with the present invention, this is achieved 
in that the drive wheel is centered by the camshaft. In one 
particular embodiment, the stator is provided on its pe- 
ripheral area with at least one centering element that in- 
teracts with at least one counter element of the drive 
wheel and that aligns the drive wheel in the rotational di- 
rection relative to the stator. 

[0007] | n the device according to the invention, the drive wheel is 
centered by the camshaft so that, in this way, the rotor 
can be of a very simple configuration. In particular, the 
rotor must not be provided with a collar. Therefore, it can 



have essentially two plane end faces that, after conven- 
tional sintering processes of the rotor, can be finish- 
machined by a simple grinding process. 
[0008] | n one specific embodiment, the drive wheel is aligned in 
the rotational direction relative to the stator by the cen- 
tering element and the counter element interacting with 
the centering element. The centering element is provided 
in the peripheral area of the stator so that the stator must 
not be provided with centering bores. The same holds 
true also for the drive wheel that, as a result of the 
counter element, does not require a centering bore. In this 
way, the stator can be produced in a simple way as a sin- 
tered part. 
Brief Description of Drawings 

[0009] Fig. 1 is an axial section of the adjusting device according 
to the present invention. 

[0010] pig. 2 shows an adjusting device of the prior art in a rep- 
resentation corresponding to Fig. 1. 

[0011] Fig. 3 shows in a representation corresponding to Fig. 1 a 
second embodiment of the adjusting device according to 
the present invention. 

[0012] Fig. 4 is a detail view in the axial direction of the adjusting 
device according to the present invention during mount- 



ing. 

[0013] pig. 5 shows in an illustration corresponding to Fig. 4 the 

finish-mounted adjusting device. 
[0014] pig. 6 is a section along the line VI-VI of Fig. 5. 

[0015] Fig. 7 shows an axial section view of a detail of the 
mounting tool and of the adjusting device of Fig. 4. 

[0016] Fig. 8 is an axial section of an adjusting device according 
to the present invention during mounting. 

[0017] Fig. 9 is an axial section of a further embodiment of the 

adjusting device according to the present invention during 

mounting. 
Detailed Description 

[0018] | n the following embodiments, like parts are referenced 
with like reference numerals. 

[0019] The adjusting device described herein is a camshaft ad- 
juster with which, as is known in the art, a camshaft of an 
internal combustion engine of a motor vehicle can be ad- 
justed. Since the configuration of such an adjusting device 
is known in the art, it will be explained only briefly in the 
following. It comprises a stator 1 having a cylindrical pe- 
ripheral wall 2 and stays (not illustrated) projecting radi- 
ally inwardly from the wall 2. Pressure chambers are 



formed between the stays. The stays are positioned with 
their end faces sealingly against the base member 3 of a 
rotor 4 that is fixedly attached to the camshaft 5. Radial 
vanes 6 project from the rotor base member 3 and rest 
sealingly with their end faces against the inner wall 7 of 
the peripheral stator wall 2. In each one of the pressure 
chambers of the stator 1, one vane is positioned whose 
width is smaller than the spacing between the sidewalls of 
the stator stays that delimit the pressure chamber, re- 
spectively. The rotor 4 can be rotated relative to the stator 
1 to such an extent that the rotor vanes 6, depending on 
the rotational direction, come to rest against one of the 
two limiting sidewalls of the pressure chambers of the 
stator 1. Both sides of the rotor vanes 6 can be loaded by 
a pressure medium as needed for the desired rotational 
direction of the rotor 4 relative to the stator 1. For this 
purpose, the pressure medium, controlled by at least one 
valve (not illustrated), is supplied via bores 8 and 9 in the 
camshaft 5. Through the radial bores 8, 9, the pressure 
medium flows into axially extending supply lines 10, 11 in 
the camshaft 5. Via these supply lines 10, 11, the pres- 
sure medium is conveyed by radially extending bores 12, 
13 to the selected side of the rotor vanes 6. 



[0020] a cover plate or disk 14 rests against one end face of the 
stator wall 2. It is fastened on the stator 1 by means of 
screws or threaded bolts 15 that are distributed peripher- 
ally about the disk 14. The outer diameter of the cover 
plate 14 corresponds to the outer diameter of the stator 
wall 2. The cover plate 14 projects radially past the rotor 
base member 3 and has a central opening 16 in which the 
screw head 17 of a screw 18 is positioned. The screw 18 
fixedly connects the rotor 4 and the camshaft 5. 

[0021] The camshaft 5 is provided with a radially outwardly pro- 
jecting collar 19 positioned at a spacing from its free end. 
A flange 20 is arranged on the collar 19. It is connected to 
the stator 1 by screws 15 distributed about its periphery. 

[0022] The rotor 4 or its base member 3 has two plane end faces 
21 and 22. The rotor 4 is advantageously a sintered part. 
After sintering the rotor, the two plane end faces 21, 22 
of the rotor 4 can be finish-machined by a simple grind- 
ing process. The rotor 4 rests with the end face 22 against 
the cover disk or plate 14. The opposite end face 21 is 
provided with a central recess 23 that serves for centering 
the rotor 4 on the camshaft 5. A sleeve 24 serves for sep- 
arating the supply lines 10 and 11. The camshaft 5 is ad- 
vantageously configured as a monolithic part supporting 



the collar 19. By means of the end projecting past the col- 
lar 19, the camshaft 5 rests with its outer peripheral sur- 
face 25 against the inner wall 26 of the recess 23 of the 
rotor 4. In this way, the camshaft 5 is aligned radially in a 
simple way relative to the rotor 4. The axial alignment is 
realized by contact of the collar 19 on the plane end face 
21 of the rotor 4. 
[0023] The recess 23 in the rotor 4 can be produced during the 
sintering process so that a subsequent machining of this 
central recess 23 in the rotor 4 is not required. The chain 
wheel (not illustrated) is centered via the flange 20 by 
means of the camshaft 5. It is also possible that the flange 
20 itself is embodied as a chain wheel. The collar 19 
serves as a bearing 27 for the flange 20. In this way, radial 
forces caused by the drive action can be compensated and 
the friction between the rotor 4 and the stator 1 can be 
minimized. 

[0024] The camshaft 5 has an inner diameter that is greater than 
the outer diameter of the screw 18. An annular chamber 
28 is formed in this way, and the sleeve 24 is inserted into 
the annular chamber 28 and divides the annular chamber 
28 into the two supply lines 10 and 11 for the pressure 
medium. These supply lines 10, 11 are thus annular 



chambers, separated from one another by the sleeve 24. 
[0025] pig. 3 shows an adjusting device in the form of a camshaft 
adjuster. In this embodiment, a drive wheel in the form of 
a chain wheel 30 is positioned on the collar 19 of the 
camshaft 5. As in the preceding embodiment, the radial 
centering of the rotor 4 relative to the camshaft 5 is real- 
ized in that the camshaft 5, by means of the end project- 
ing axially past the collar 19, rests against the inner wall 
26 of the recess 23 in the end face 2 1 of the rotor 4. The 
chain wheel 30 is advantageously screwed onto an end 
face of the stator 1 by means of threaded bolts 31 that are 
advantageously distributed circumferentially about the 
stator 1. 

[0026] independent of the radial centering action of the rotor 4 
relative to the camshaft 5, the alignment of the chain 
wheel 30 is realized relative to the stator 1. This will be 
explained in more detail with the aid of Figs. 4 through 7. 
In Fig. 4, one of the stays 32 of the stator 1 can be seen 
that rests with its end face on the base member 3 of the 
rotor 4. One of the rotor vanes 6 is illustrated in Fig. 4, it 
rests with one lateral surface on one of the sidewalls of 
the stay 32. At least some of the stator stays 32 are pene- 
trated by a threaded bolt 31, respectively, with which the 



chain wheel 30 is connected fixedly to the stator 1. 

[0027] | n order to be able to align the chain wheel 30 in the cir- 
cumferential direction relative to the stator 1, at least one 
centering element 33 is provided on the peripheral wall 2 
of the stator. In the illustrated embodiment, the centering 
element 33 is a recess within the outer surface of the wall 
2. The chain wheel 30 is provided with a counter element 
(positioning element) 34. 

[0028] For an exact alignment of the chain wheel 30 in the cir- 
cumferential direction relative to the stator 1, a mounting 
tool 36 is used. It has a base plate 37 on which an align- 
ment element 38 is provided. The base plate 37 has a tri- 
angular recess 39. When positioning the mounting tool 36 
on the stator 1, the positioning element 34 in the form of 
a shoulder of the chain wheel 30 engages the triangular 
recess 39. As a result of the triangular configuration of 
the recess 39, the positioning element 34 and thus the 
chain wheel 30 are aligned relative to the stator 1 in the 
rotational direction. Moreover, the alignment element 38 
of the mounting tool 36 engages an alignment element in 
the form of a groove 40 that is provided in the outer side 
of the wall 2 of the stator 1 and extends axially between 
the cover plate 14 and the chain wheel 30 (Fig. 7). The 



threaded bolts 31 can be mounted very easily, and the 
cover plate or disk 14, the stator 1 and the chain wheel 30 
are connected securely with one another by means of the 
bolts 31. 

[0029] since, as described above, by means of the positive-lock- 
ing element 34 and the groove-shaped centering element 
33, the alignment of the stator 1 and of the chain wheel 
30 is realized in the circumferential direction, the stator 1 
can be produced in a simple and inexpensive way as a 
sintered part. After sintering, only the contact side of the 
stator 1 relative to the chain wheel 30 must be machined, 
preferably, by grinding. 

[0030] The alignment element 38 is advantageously spring 

loaded so that centering in the circumferential direction 
between the stator 1 and the chain wheel 30 can be real- 
ized independent of the radial orientation of the chain 
wheel 30 relative to the rotor 4. 

[0031] pig. 8 shows the possibility of aligning the chain wheel 30 
radially relative to the rotor 4. In this case, the mounting 
tool 36 is a centering pin that has a stepped configuration 
in cross-section. The stepped configuration is designed 
such that the chain wheel 30 rests on the centering pin 36 
and the centering pin 36, in turn, rests with its narrow end 



41 on the inner wall 26 of the recess 23 provided in the 
end face of the rotor 4. At the level of contact of the chain 
wheel 30 and of the inner wall 26, the centering pin 36 is 
provided with expansion chambers 42, 43 which receive 
via supply line 44 a pressure medium. In the area of the 
expansion chambers 42, 43, the centering pin 36 has a 
wall that is so thin that it can be elastically widened when 
subjected to the pressure of the medium. In this way, any 
play between the centering pin 36 and the chain wheel 30 
or the rotor 4 is compensated. In this way, the chain wheel 
30 can be simply and precisely aligned radially relative to 
the rotor 4. 

[0032] pig. 9 shows a mounting tool in the form of a centering 

pin 36; however, in this embodiment no expansion cham- 
bers 42, 43 are provided. Instead, at the level of the chain 
wheel 30 as well as of the inner wall 26 of the recess 23 in 
the end face of the rotor 4, an annular play compensation 
element 45, 46 is provided, respectively. This play com- 
pensation elements 45, 46 can be O-rings, hose-shaped 
rings with pressure loading or the like and are arranged in 
corresponding circumferential grooves of the centering 
pin 36. Possibly present play between the centering pin 36 
and the chain wheel 30 as well as the rotor 4 is compen- 



sated by elastic deformation of the play compensation el- 
ements 45, 46. 

[0033] | n the described embodiments, the camshaft 5 is inserted 
into the recess 23 of the rotor 4 and fixedly connected 
with this end to the rotor. For this purpose, any suitable 
connection between the camshaft and rotor can be pro- 
vided. In order for the adjusting device to be suitable also 
for already present camshafts that do not project into the 
rotor, it is possible to employ adapters that in this case 
connect the camshaft to the rotor 4 by a fixed connection. 
In such a case, the pressure medium for rotating the rotor 
4 relative to the stator 1 can be supplied through the 
adapter. This has the advantage that the camshaft itself 
does not require any special machining or configuration. 

[0034] instead of the chain wheel 30, gear wheels or pulleys can 
also be employed as drive members in the described 
camshaft adjusters. 

[0035] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 



